Nanoliposome targeting in breast cancer is influenced by the tumor microenvironment.
MM-302 is an anti-HER2 antibody-targeted pegylated liposomal doxorubicin designed to deliver doxorubicin specifically to HER2-expressing solid tumors. The delivery and activity of MM-302 were evaluated in orthotopic, transgenic, and intravenous breast cancer models expressing varying levels of HER2 that metastasize to some of the most common sites of dissemination for breast cancer, namely, lung, liver, and brain. Metastatic burden was quantified by gross evaluation, immunohistochemistry (IHC), and bioluminescent imaging. Liposome delivery was quantified by IHC and ex vivo fluorescent imaging. Unlike its non-targeted counterpart, pegylated liposomal doxorubicin (PLD), MM-302 showed activity at controlling both primary and metastatic tumor burden in all models tested. The effect of HER2-targeting was greatest in the lung where lymphatic vessel density and MM-302 delivery were highest. Our data indicate that the therapeutic advantage of actively targeting a nanoliposome with an antibody is influenced by both target expression and the tumor microenvironment.